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would be criticized for merely recording masses of empirical data just because he
observed them and for neglecting the strategic role of mathematics in science. Never-
theless, his insistence that knowledge arises out of experience rather than through
traditional authority, and his perception of the use of a controlled method of
investigation were of supreme importance. He was not the first to urge these pro-
cedures but he helped enormously to make them respectable, despite jibes and sneers
for trying to extract sunshine from cucumbers and build houses from the roof down
when any sensible person knew these were impossible.
The scientific revolution included not only a new method of inquiry and a new
role of knowledge in human affairs but also a fundamental change in the cosmic view
that gradually emerged from the scientific investigations. It took a long time for the
implications to be felt; but when they were, the whole fabric of human thought was
altered by the heliocentric theory of the universe. The Christian tradition had con-
ceived of the universe as centering in the earth, with the stars and sun surrounding it,
all originally created by God for His own purposes. However, when Copernicus,
Kepler, Galileo, Bruno, and others had completed their scientific investigations, the
outlines of a limitless universe with the sun at the center and with the earth as merely
one of many satellites burst upon the consciousness of men with terrific force.
Catholic and Protestant churches alike viewed such a conception with alarm and
took active steps to combat it, for they saw the world made especially for man paling
into insignificance before the immensity of the universe. Copernicus died before his
views were published; Kepler was denied hospitality by Lutheran theologians; Galileo
was forced by the Catholic church to abjure his writings; and Bruno was burned at the
stake for his.
Nevertheless, the scientific revolution proceeded against all odds, aided by the
tremendous advances in mathematics, so essential for scientific measurement and
computation: decimals and logarithms, the calculus, the theory of probabilities,
trigonometry, and analytical geometry. The epitome of the seventeenth century
scientific achievement came with the scientific world view of Sir Isaac Newton, whose
epoch-making Mathematical Principles of Natural Philosophy was published in 1687.
Building upon the prior century and a half, Newton's laws of nature remained
scientific gospel until the late nineteenth century. As a result of the elaboration of the
law of gravitation and the law of cause and effect, the universe came to be viewed as
an orderly system of atoms moving in absolute space and time, essentially simple in
structure, obeying fixed laws, and operating in a causal and uniform way. The universe
was a great machine, not subject to caprice, novelty, or divine intervention, but
operating according to mathematical laws.
Theories of human nature also underwent a profound change under the in-
fluence of scientific investigation. In anatomy and medicine, William Harvey was
making enormous strides in discovering what the structure of the human body was like
and how it functioned. Others like Hobbes and Gassendi were applying their doctrines
of materialism to human nature, saying that the body, being matter, worked exactly
like a machine according to mechanical laws and that mind or consciousness was not a
different sort of element but merely another, more refined case of matter in motion.
Such materialists were attacked as being atheists in league with the devil, for they
denied the existence of an immortal soul.